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ABSTRACT 
Distribution of zooplankton along two transects at Karwar and Ratnagiri off Kama taka, west coast oflndia, was 
studied. The standing stock of zooplankton was relatively high in the neritic zone with the highest value (358m]/ 
lOOm~ in the area off Ratnagiri due to the aggregation<> of fish larvae and hydromedusae. Maximum zooplankton 
production in these areas was noticed with the low temperature and low dissolved oxygen during postmonsoon season. 
At Karwar the highest biomass (188 mlllOO nr) was observed from the nearshore station due to swarms of the 
cladoceran Penilia avirostris and the pteropodCresis acicula when the salinity was low. The fluctuations in numerical 
abundance and percentage composition of all the major planktonic groups are di~cussed. The fi'ihery of these 
areas is compared with the zooplankton standing stock. 
INTRODUCTION 
Eventhough -Karnataka coast supports a rich fishery 
for oil sardine and mackerel which are plankton 
feeders, very little information. is available on 
zooplankton from Kmwar (Nair, 1978; Madhupratap IS 
eta/., 1990). Ratnagiri area also has a rich mackerel 
fishery but not much attention has been paid to 
study plankton in detail from this area also. The 
present study is an_ attempt to make a comparative 
account of the zooplankton of the two sectors off 
Karwar and Ratnagiri. 
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MATERIAL AND METHODS 
Zooplankton samples collected for the eggs 
and larvae survey of sardine and mackerels by the 
Pelagic Fishery Project, Cochin, during 1974 formed 
the basis of this study. A total of 116 oblique 
collections with Bongo net (20cm diameter and 0.5 
mm mesh) were made off Karwar and off Ratnagiri 
along two transects (Fig.1) during seven cruises 
(January, March, April, June, July, October and 
November) in 1974. Sampies were preserved in 4% 
formalin. Sampling depth ranged between 10 and 
120 m to surface. Zooplankton· biomass was 
calculated as ml/100 m3 based on flowmeter reading. 
Displacement volume of plankton was estimated and 
samples were analysed to determine the abundance 
and percentage distribution of major groups. 
RESULTS AND DISCUSSION 
Hydmgraphy 
The surface temperature off Karwar fluctuated 
between 25.6 in October and 30.8°C during April 
(Fig. 2-5). The surface temperature off Ratnagiri 
(Figs. 6-7) showed a variation between 25.4 in 
November and 30.1 oc in April. The surface salinity 
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Fig. 1 Map Showing the station location in sections 
off karwar and off Ratnagiri. 
off Karwar transect fluctuated between Z~% om June 
and 35 .9%o in October and that of Ratnagiri 34.0 
to36.4%o. The range ofvariationin dissolved oxygen 
was not marked at surface for both the sectors; off 
Karwar it was from 3.7 to 5.3 ml/1, while at 
Ratnagiri it varied from 2.0 to 6.7 ml/1. 
Bottom temperature and dissolved oxygen values 
showed a marked variation at both the sectors. 
Bottom temperature off Karwar fluctuated 
. between 17.9 and 29.8°C and at Ratnagiri sector it 
was 18.0 and 29.8°C and the salinity at the 
bottom water was steady with limited fluctuations 
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than that of the surface. The salinity off Karwar 
varied from 32.2 to 36.2%o and off Ratnagiri it 
ranged between 34.1 and 36.3%o. The bottom 
dissolved oxygen value showed the maximum 
variation; at Karwar region it was very low, from 
0.1 to 4.8ml/1 and off Ratnagiri the range was from 
0.1 to 4.6 ml/1. 
Biomass 
The maximum biomass value (188ml/100m3) was 
recorded during October from the nearshore station 
(Fig. 4). It was due to the dense swarms of 
cladocerans and pteropods. A second peak was 
noticed in November (Fig. 5) at the third station 
(175ml/100m3). The minimum was in April. The 
maximum at this sector was 358 ml/100m3 at the 
third station in July (Fig. 6) and it was due to the 
presence of fish larvae and hydromedusae. High 
biomass was noticed (263, 240 and 222 ml/100m3) 
in October from third, fourth and fifth stations, 
respectively contributed by ostracods, tunicates and 
euphausiids (Ffg. 7). The minimum was found in 
January. An almost inverse correlation can be noticed 
with the zooplankton binrnass and the dissolved 
oxygen value at the depth of plankton collection at 
both the sectors. 
Copepods formed the major component of the 
zooplankton and contributed to the bulk of the 
standing stock in most of the collections. Ecologically, 
copepods are the major grazers and rank first among 
edible plankters. Calanoids were the abundant group 
and were found throughout the year. However, the 
copepod concentration was noticed a bit away from 
the nearshore stations in both the sectors. The 
maximum petcentage representation (80.7) was 
noticed during January from the offshore station, 
st. No-7 at Karwar sector (Fig. 2). This group was 
totally absent in the first station in October (Fig-4) 
and except for this, copepods were recorded in 
good number from other stations. From Ratnagiri 
transect the maximum percentage (65.1) was found 
in the offshore station in October (Fig-7) and the 
minimum in March at the nearshore station. A general 
increase can be noticed from nearshore station 
towards offshore station. 
Ostracods ranked second in numerical abundance 
and in some of the samples it outnumbered the 
copepod population. Ostracods contributed to high 
biomass and whenever they appeared in swarms the 
samples looked oily. Cypridina dentata was the 
dominant species in these areas. At Karwar sector the 
ostracod maximum was in June and the minimum in 
March whereas in Ratnagiri the maximum was in 
October. Except for January ostracods were more 
from second station onwards. 
Two species of cladocerans, Evadne tergestina and 
Penilia avirostris1 were present in the samples. At 
Karwar in the nearshore station P. avirostrisappeared 
in a dense swarm, along with the pteropod swarm and 
contributed for the maximum standing stock. At 
other times P. avirostris occurred in few numbers 
when E. tergestina was found in large numbers. The 
overall highest percentage was observed from the 
first stations off Ratnagiri (Fig. 7) in October. 
Postmonsoon environmental conditions seem to be 
favourable for cladocerans. They were present always 
more in nearshore stations from both the sectors 
coinciding with low salinity and in offshore stations 
they were totally absent.· 
Decapod larvae and such adult forms as-Lucifer 
hansani and Acetes indicus were present in large 
numbers during monsoon and closing of the 
monsoon. Larval decapods particularly zoea and 
mysis stages of the macrurans were abundant in the 
inshore stations with the lowering of the salinity. The 
decapod maximum was observed from the nearshore 
station at Karwar during July. At Ratnagiri sector the 
maximum was in March but as a whole this group was 
more in the monsoon and postmonsoon periods. 
Pelagic molluscs along with the larval bivalves 
formed the food for fishes. Larval forms of bivalves, 
gastropods and the heteropods and pteropods were 
present commonly while cephalopod larvae were 
rarely noticed. Bivalve larvae were the dominant 
forms among molluscs except when the pteropod 
Creseis acicula appeared in dense swarms which 
contributed for the high biomass value (Fig.7). The 
other pteropods such as CavolinaJ Limacina and 
Clio were present in small numbers in offshore 
stations. The maximum percentage was observed from 
Karwar transect in October and in Ratnagiri it was 
in July. In June and July they were represented well 
and more in nearshore and gradually decreased 
towards the offshore. Gastropod larvae were 
common during the warm and high saline months. 
The pattern of occurrence of chaetognaths was fairly 
uniform and occurred in all stations with 
prominance towards the offshore. During the low 
saline period Sagitta bedotti was more in the 
nearshore stations. Species of the genus Sagitta 
such as S. enflata, S. pacifica and S. robusta were 
commonly found in most of the samples. 
Tunicates are represented by the orders Salpida 
and Doliolida and by the genera Oikopleura and 
Fritillaria. Salps occurred in good numbers 
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Fig. 2 Karwar: Shows the percentage distribution of zooplankton excluding fish eggs and larvae. 
Fish eggs and larvae (No I nr'), biomass (mil 100m3 ) and temperature (0 C), Salinity (%o) and dissolvedo.\ygen (ml/1) at surface 
and depth of plankton collection plotted as graph. 
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!Fig. 3 Karwar: Shows the percentage distribution of zooplankton excluding fish eggs and larvae. 
Fish eggs and larvae (No I m3 ), biomass (mil 100m3) and temperature (0C), Salinity (%o) and dissolved OJ.ygen (mill) at surface 
and depth of plankton collection plotted as graph. 
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Fig. 4 Karwar: Shows the percentage distribution ofzooplankton excluding fish eggs and larvae. 
Fish eggs and larvae (No I nr~), biomass ( ml/100m3 ) and temperature tC), Salinity (%o) and 
dissolved oxygen (ml/l) at swface and depth of plankton collection plotted as graph. 
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Fjg. 5 Karwar: ShoJvs the percentage distribution of zooplankton excluding fish eggs and larvae. 
Fish eggs and larvae (No I m3 ), biomass ( ml/100m3 ) and temperature (oC), Salinity (%o) and 
dissolved oxygen (ml/l) at surface and depth of plankton collection plotted as graph. 
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. Fig. 6Ratnagiri: Shows the percentage distribution of zooplankton excluding fish eggs and larvae. 
Fish eggs and larvae (No I m3 ), biomass ( mlllOOnr~) and temperature (°C), Salinity (%o) and 
dissolved m.ygen (mill) at swface and depth of plankton collection plotted as graph. 
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Fig. 7 Ratnagiri: Shows the percentage distributionofzooplankton excluding fish eggs (!i1d larvae. 
eggs and larvae (No I nfl), bi.omass ( mi!lOOnr~) and temperature (oC), Salinity {%o) ond 
dissolved o;rygen (1nl!l) at surface and depth ofplankton collection plotted a<: graph 
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especially from offshore stations and it contributed 
to the high biomass value. Doliolids were 
comparatively few in numbers. Appendicularians 
occurred in large numbers in July at the fifth 
station off Karwar (Fig-6). 
Eventhough siphonophores were numerically less 
abundant compared to copepods, they too play an 
important role in the food web as pure carnivllre~ 
and constitute a small percentage. Tlip/1,.-s ~p 
was common in this cvast and it was present 
throughout the yem. The maximum percentage was 
found from the second station at Ratnagi ri during 
March. But they were totally absent at the first 
station in the same month. During the low saline 
period they moved towards the offshore. 
The maximum percent of euphausiids was observed 
from the offshore station at Karwar in November 
while the maximum at Ratnagiri was noticed 
from offshore stations during January. However, 
except during July this group was recorded from 
almost all stations with high density towards the 
offshore. Since it is an edible plankter it forms food 
for fish. 
Medus<.~e, especially hydromedusae were represented 
in all cruises from both the sectors with a high 
density towards the nearshore stations. Among 
hydromedusae Aglaura hemistoma, Liriope 
tetraphylla, Solmundella bitentaculata, Rhopalonema 
velatum and Cytacis tetrostyla were the common 
forms. Am phi pods also were represented in most of 
the stations but the percentage distribution was low. 
The more common forms belong to the family 
I I yperi idae and they were found to float on the surface 
of the preserved samples. Polychaetes were found to 
be in high densities (11.7%) in the month of 
October in the nearshore station off Karwar. The 
annelids in the plankton consist almost exclusively of 
larval polychaetes and pelagic adult forms such as 
Tomopteris and Alciopa. Their occurrence in the 
plankton was erratic when compared with other 
pelagic organisms. Many other groups such as 
mysids, cumacians, cirriped larvae, echinoderm 
larvae, lmvae of squids and cuttle fishes etc. sparsely 
occurred in the sample. 
The maximum density of fish eggs (121/m3) was 
noticed during June from sixth station off 
Karwar during June and off Ratnagiri it was 110/m3 
in July from the fourth station. The maximum 
density of fish larvae ( 216/mJ) was observed off 
Karwar during March from offshore station while 
the maximum density (254/mJ) .was noticed during 
July from offshore station at Ratnagiri transect 
(Fig.6). Clupeid larvae were more than the other 
groups at these stations. 
During the present investigations, the overall 
maximum zooplankton biomass value was obtained 
from off Ratnagiri transect during July and it was 
contributed by fish larvae and medusae. A second 
peak was observed in October and it was due to 
the presence of ostracods, tunicates and 
euphausiids. At Ratnagiri transect the highest 
biomass value was never observed at the first 
station, but at third, fourth etc. whereas at Karwar 
sector the highest was found at the first station and 
it was due to the dense swarms of cladocerans and 
pteropods. Sakthivel and llaridas (1974) recorded 
a swarm of these species in the nearshore waters off 
Cochin. Della Croce and Venugopal (1972) also 
reported the highest density of cladocerans in the 
inshore waters off Quilon. High biomass value was 
obtained during June at Karwar and in October at 
Ratnagiri. Daniel and Jyothinayagam (1977) also 
recorded that high numbers of ostracods resulted in 
high biomass. 
The hydrography of this area has been studied by 
Darbyshire (1967) and Banse (1968). The seasonal 
variations in the overall oceanographic conditions of 
this area appear to be more or less simi Jar from year to 
year and the chief process for fisheries is the 
upwelling. Purushan et a!. (1974) observed that 
cladocerans and meroplanktonic larvae reached peak 
abundance in the low saline watermass. Jacob eta!. 
(1981) reported no significant correlation between 
zooplankton biomass, temperature, salinity and 
dissolved oxygen. Howewer, in the present study 
an almost inverse correlation was observed between 
the zooplankton biomass and bottom dissolved 
oxygen value. The renewal of nutrients and land 
drainage may also account for the maximum 
biomass noted during the monsoon and postmonsoon 
months. The maximum densities of cladocerans, 
decapod larvae, appendicularians, fish eggs and 
larvae were obtained during the monsoon and 
postmonsoon periods with the low temperature and 
low salinity. Nair and Paulinose (1980) observed the 
decapod larvae abundance nearer to the coast and 
a gradual decrease towards the open ocean and this 
agrees with the present findings also. A gradual 
transition from neritic to an oceanic fauna with 
increasing distance from the coast was observed 
during the present observation. Ratnagiri region is 
more productive than Karwar area. 
Studies by early workers suggested a close 
relationship between plankton and pelagic fishery. 
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In the present study, the peak periods in the plankton 
biomass were found to coincide with the peak seasons 
of pelagic fisheries. Jacob eta/. (1981) arc also in 
agreement with this. The positive influence of 
copepods and cladocerans on mackerel fishery has 
also been established. 
It can be seen from the accounts of the plankton 
production and the fluctuations in the hydrographical 
condi lions that the most important factor affecting 
them is the southwest monsoon which starts in early 
June and lasts upto August. The southwest monsoon 
exerts a profound influence on the planktonological 
and hydrographical conditions of the coastal waters. 
Post monsoon season is the period of abundance of rich 
edible plankton in the coastal waters and the sardine 
and mackerel fisheries coincide with this period. The 
peak in the number of fish eggs and larvae in the 
monsoon and postmonsoon period is considered as 
an indication of intense breeding. 
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